Wolfram Mathematica

Algebraické vyrazy

Zjednoduseni algebraického vyrazu
Priklad 1. Zjednoduste:

8x—6 x2-3x+9 b) 25+ 4 - 10 c)v 216 — i3 Sin[x]? Cot[x]
) 2= —— 1 3= = a0 1

: 4 7 YA d V4_ .
¥127 9-12x K2+36+6k Sin[x]2 - 1

a)V1= S—L
a

Reseni: Ke zjednodu$eni vyrazu slouZi ptikaz Simplify[vyraz].

8x-6 x2-3x+9
* ]

S1.mpufy[x3+27 9-12x

9+3x

216 - k3

S-impl-ify[kz+36+6 k

]

6 -k

Sin[x]2% Cot[x] ]

Simplify| SinIx12- 1

-Tan[x]

RozloZeni vyrazu na souCin

Piiklad 2. RozlozZte na soudin:
a)Vi=d>+2ab+b* b)Vo=x*—15x+53x> - 135x+396, ¢)V3=x’+3x2y—xy* -3y

Reseni: K rozloZeni vyrazu na soudin slouZi pfikaz Factor|vyraz].

Factor[a2 +2ab+ b2]

(a+b)2
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Factor[x4 -15x3+53 x2-135x + 396]

(=11 + %) (-4 +x) (9+x2)

Factor[x®+3x*y-xy?-3y?|

(X-y) (x+y) (x+3y)

Roznasobeni vyrazU
Priklad 3. Vynasobte:
AVi=m-n2m=3), Va=(2+1)(+2+x+1), c)Vz=(a-b-c)(d—e—-f).

Reseni: K roznasobeni mnohodlend slouzi ptikaz Expand[vyraz].

Expand[(m-n) (2m-3)]

-3m+2m?+3n-2mn

Expand[ (x*+1) (x®+x®+x+1)]

1+x+2x2+2x3+x%+x°

Expand[(a-b-c) (d-e-f)]

ad-bd-cd-ae+be+ce-af+bf+cf

Doplnéni na Ctverec

(*Wolfram Mathematica neobsahuje funkci pro prevedeni vyrazu na ctverec,
proto je zde vlozena.x)
CompleteTheSquare[f_, x_] := Module[{a, b, c},
{c, b, a} = CoefficientList[f, x];
a(x+b/2/a)r2+sSimplify[(c-b"2/4/a)]]

Priklad 4. Doplite na ¢tverec:
a)Vi=x’-3x, b)V=x2+10x+28, c¢)V3=2x>-Tx—1.

Reseni: Vyraz doplnime na &tverec tak, Ze uzijeme piikaz Complete TheSquare[vyraz,proménna],
jak je ukazano nize na pfikladech.

CompleteTheSquare[x® - 3 x, x|
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CompleteTheSquare[x® + 10 x + 28, x]

3+ (5+x)2

CompleteTheSquare[2 x* -7 x - 1, x|

Rovnice, nerovnice a jejich soustavy

Reseni rovnice
Priklad 1. Reste rovnice v R:
a)4x—-16=9-x, b)x’-2x2—x+2=0, c)Sin[x]+Cos[x] =1, d)23* =82+,

Reseni: K vyfedeni rovnice pouzijeme piikaz Solve[rovnice, proménna].
Pozn.: Misto klasického rovna se (=) pouzivame dvoijité (==).

Solve[4 x -16 == 9 - X, X]

{{x->5}}

Solve[x®-2x*-x+2==0, x|

{{x>-1}, {x>1}, {x->2}}

Solve[Sin[x] + Cos[x] == 1, X]

{{x > ConditionalExpression[21C[1], C[1] e Integers]},
x> Cond‘it‘ionalExpression[% +2nC[1], C[1] € Integers]}}

Solve[23*! == 821, x, Reals]|

{{x--3}1

Wi

Vyjadreni neznimé ze vzorce

Priklad 2. Vyjadrete ze vzorce r:
a)2qg—-3r= % + 1, kde g je redlny parametr,

b)yV= % ar3, kde V je redlny kladny parametr.

Reseni: K vyjadreni neznamé ze vzorce budeme postupovat stejné jako pfi fedeni rovnice, ale
misto proménné piSeme nezndmou, kterou chceme vyjadfit.
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Solve[2q-3r ==

-2
q2 +1, r]

_3\1/3y1/3 (3)1/3 yi/3
{{rafl—l)— {r%

22/3 4 22/3

_1>2/3 (1)1/3 vi/3

(
},{r» 2273

Reseni soustavy rovnic

Priklad 3. Reste soustavu rovnic:

_ 2 _ 2 _ Cl+b+C=8
2) (x=2) +(y2 1)2—4’ b)a—b—c=4.
*+y =1 a+c=2

Reseni: K vyfeSeni soustavy rovnic pouzijeme funkci Solve s nasledujicim nastavenim:
Solve[{rovnice1,rovnice2,...,rovnicen},{proménnai,proménnaz,...,proménnanj].

Solve[{(x-2)2+ (y-1)2 == 4, x2+y? == 1}, {X, y}]

[{x>0,y-1}, {xﬁg,ye%}}

Solve[{a+b+c=8,a-b-c=4,a+c==2}, {a, b, c}]

{{a=>6,b->6,c—>-4}}

Reseni nerovnice

Priklad 4. Reste nerovnice v R:

2x+1
< 0.
2x—-1
Reseni: K feSeni nerovnice slouzi ptikaz Reduce[nerovnice,proménnd].

a)2x-4>0, b)x>*-x>0, c)

Reduce[2 x -4 > 0, X]

X > 2

Reduce[ x* - x > 0, x|

X<0|]|x>1
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Reseni soustavy nerovnic

Priklad 5. Reste soustavu nerovnic v R:

2) 2x—-1=<x+6 b) 5x+17>8x-10 )3x—25 2x+3

x+2>3" 3_x<5 ¢ x<5°

Reseni: K feseni soustavy nerovnic slouzi pfikaz Reducef{nerovnice1,nerovnice2,...nerovni-
cen},proménnaj.

Reduce[{2x-1< x+6, x+2 >3}, X]

l<x<7

Reduce[{5x +17 >8x-10, 3-x < 5}, x]

-2<x<9

Reduce[{3x-2< 2x+3, x < 5}, x]

X <5

Funkce a jejich vlastnosti

Vykresleni grafu funkci

Priklad 1. Vykreslete grafy funkci:
a)y=x’-4x+2, b)y=Sin[2x]+1, c)y=49-27, d)y:1n4x.

Reseni: K vykresleni grafu pouzijeme funkci Plot tak, jak je ukézano na prikladech nize.

Plot[x*-4x+2, {x, -10, 10}, AxesLabel - {x, y}]

y

—10‘ o ‘—5‘ “‘ E
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Plot[Sin[2 x] +1, {x, -2 P1i, 2Pi}, AxesLabel -» {x, y}]
D ¢
X
Plot[Log[x], {x, O, 7}, AxesLabel -» {x, y}]
y
zk
1k
VAAAAAAAA}AAAA}AAAAXAAAAXAAAAXAAAAXX
L 1 2 3 4 5 6 7
-1+
ol
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Priklad 2. Do jednoho grafu vykreslete grafy funkci:

a)y=x+2, y=0,5x, y=\/9—x2 R

byy=x>+2x+11, y=3-x2, y=x+3x-11,
¢)y=2Sin[2x], y=—-Cos[4x], y:Tan[g]_

Reseni: K vykresleni grafu pouzijeme funkci Plot tak, jak je ukazano na prikladech nize.

Plot[{x+2, 0.5Xx, V9 - x2 }» {x, -5, 5}, AxesLabel » {x, y}]

y

y
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Plot[{2Sin[2x], -Cos[4X], Tan[i]}, {x, -5, 5}, AxesLabel » {x, y}]

Priklad 3. Vykreslete grafy prostorovych funkci:
24,2
a)z=Sin[x] + Sin[yl, b)z=Sinlxxyl, dz=Vbol, d)z= 55—
X2y + (22 +y?)

Reseni: K vykresleni grafu pouzijeme funkci Plot3D tak, jak je ukéazano na ptikladech nize.

Plot3D[Sin[x] +Sin[y], {x, -10, 10}, {y, -10, 10}]
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Plot3D[Sin[x *y], {Xx, -100, 100}, {y, -100, 100}]

100

P'l.ot3D['\/Abs[x yl 5 {x, -15, 15}, {y, -15, 15}]
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UrCeni vlastnosti funkei
Priklad 1. Uréete definiCni obor D(f) a obor hodnot H(f) funkci:

a)y=vx-8, b)y=Log[4x>-38|, c)y=3j—f9, d)y:x2+6x.

Reseni: Definiéni obor zjistime pouzitim funkce FunctionDomain[funkce,x] a obor hodnot pomoci
funkce FunctionRange[funkce,x,y].

FunctionDomain[Vx -8 , x]

X >8

FunctionRange[Vx -8 , x, y]

y=0

FunctionDomain[Log[4 x* - 8], x]

X<—\/?\|X>\/2_

FunctionRange[Log[4 x* - 8], x, y]

True

: q 4 x
Functi onDoma1n[3 5’ x]
X -—

X<3||x>3

Printed by Wolfram Mathematica Student Edition



ukazkove_priklady.nb | 11

- 4 x
FunctionRange| P X, y]

FunctionDomain[x* + 6 x , x|

True

FunctionRange[x* + 6 x , X, Y]

y=-9

Priklad 2. Ur&ete paritu funkci a pfipadnou periodu:
1+x c) _ Sin[x] ) _ 1
1—x" )”T Cosa]”

— 2 —
a)y=x"-38, b)y— = I

Reseni: Mathematica neobsahuje pfikaz pro vy$etfeni parity. VyuZijeme tzv. Wolfram | Alpha

query.
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ﬁ parityy = x> -8

Input interpretation:
parity  y(x) = -8 +x?
Result:
y(x) = -8 + x? is an even function

Parity relation:

y(=x) = =8+ (—x)? = =8 + x* = y(x)

Plots:

40}

30

10+

Alternate form:

-x>+y+8=0

Properties as a real function:

Domain:
R (all real numbers)
Range:
{yeR:y=-8}

R is the set of real numbers |-

WolframAlpha
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ﬁ parityy = -1-'_%

Input interpretation:

. 1+x
parity | y(x)= 1
Result:
1 . .
y(x) = X is neither even nor odd

1-x
Expanded forms:

1 +x X N 1
1 —x 1-x 1-x
X + 1
Y l-x 1-x
Plots:
y
10+
5,
‘ . L. R
-1.0 -0.5 0.5 1.0
5L
min:Q: max.:[]:,
y
2/
T E—1 2 4
ol
4L

Alternate form assuming x and y are positive:

x+1
x—1

+y=0
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Step-by-step solution
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Properties as a real function:

Domain:
{xeR:x+1}
Range:
{yeR:y+-1}
Injectivity:

injective (one-to-one) on its domain

ﬁ parityy = - =iokxl

Cos[x]
Input interpretation:

parity y(x) = —tan(x)

Result:

y(x) = —tan(x) is an odd function

Parity relation:

Y¥(=x) = —tan(—x) = —(~tan(x)) = —y(x)

Plots:

Alternate forms:
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tan(x) +y =0
i (f—ix — i
y=- e—ix+eix

Alternate form assuming x and y are real:

_ sin(2 x)
T cos(2x) + 1

Properties as a real function:

Domain:
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Approximate forms

{xeR:2x<mn@n+3) and 2x>4an+n and ne”Z) or (—g<x—27rn< T and neZ)}

Range:

R (all real numbers)
Periodicity:

periodic in x with period 7
Surjectivity:

surjective onto R

ﬁ parityy = -

Input interpretation:

arit (x)—L
parity y =i

Result:

y(x) = % is an odd function

Parity relation:

1 1
y(=x) = m =i —y(x)
Plots:
y
3+
2L
1L
q0— 05 05 10 *
1L
2L
\
-3

min —{}——— max ———{}—
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>

Alternate form assuming x and y are positive:

4xy=1

Properties as a real function:

Domain:
{xeR :x+0}
Range:
{yeR :y+0}
Injectivity:
injective
R is the set of real numbers

Wolfram ;‘&lpl‘m

Vyuziti ve vyssi matematice

Maticovy poCet

- . . (5 6 (0 1 x|
Priklad 1. Jsou dany matice A—( 78 ) B—( 5 3 ) Vypoctéte:
a)A™! b)B7!, ¢) A-B d)B-A, ¢)lAl, f)IBl.

Reseni: Inversni matici vypo&itame ptikazem Inverse[matice] a determinant pfikazem det[matice].
Ve vSech pfipadech vyuzivame jesté funkci MatrixForm, aby se nam vysledek zobrazil jako matice.

-4 3
e _ 5
2 2

Matr'ixForm[Inverse[( g ; ) ]]

A
2
1

NS

Matr‘ixForm[(? g)(g ;)]

76 31
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MatrixForm[(g ;)(? g)]
(371 386>

vet[ (3 5]

Diferencialni a integralni poCet
Priklad 1. Vypoctéte derivace funkci:

a)y=x*-3x+9 b)y=Sin[x] Cos[x], ¢) y=x9-x>.

Reseni: K vypodtu derivace se pouZzije ptikaz o ( funkce) .

ax(x4—3x+9)

-3+4x3

dx (Sin[x] Cos[x])

Cos[x]2-Sin[x]?

Priklad 2. Integrujte:

X
-1

Reseni: K vypodtu integrace pouzijeme funkci Integrate[ funkce, proménnd].

a)y=x’+x>+x+1, b)y=Log[x], ¢)y= "

Integrate[x®+x*+x+1, x|

Integrate[Log[x], X]

-X+ X Log[x]
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Integrate|
X -

X+ Log[-1+X]

SouCet nekoneCné rady

Priklad 1. UrCete soucet Ciselnych fad:

& 2 = 2 411 °°(1)"
a)’121:(11—4)(;”1)’ b];n2+2n’ C)n:l ar )Z :

Reseni:

Z (n+4) (n+1)

n=
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